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Terracon Consultants,  Inc.     Of f ices Nat ionwide
[800]  593 7777 terracon.com

CITY OF BURLINGTON, VERMONT
SLOPE STABILITY INSPECTION Date of Inspection: __________________
Site Inspector

Name: David C. Del Marco, P.G.                                       E-mail: David.Delmarco@Ter-
racon.com

Title: Senior Project Manager Phone: 603.206.1191

Office/Facility Location: Manchester, NH Mobile: 781.844.6001

Owner Information
Owner: City of Burlington, VT Owner Contact: Phillip Peterson

 645 Pine Street Phone: (802) 865-5832

 Burlington, VT 054001 E-mail: ppeterson@burlingtonvt.gov

Site Location Information

Site GIS Location ID: Site Coordinates
Latitude: 44.51721

Site Name: Bike Path Near Starr Farm Longitude: -73.268942

Assessment Findings

NOTE:  It is important to investigate the areas adjacent to the site when possible as indicators of ground movement may
not be directly above the pipeline. Photographs, including panoramic view of entire ground movement (landslide, subsid-
ence, mining, etc.), overview of site and vicinity, and any relevant site features such as curved tree trunks, leaning fence
posts, loose rock etc...  Overview photographs of the site should still be taken even if there are no evidence of ground
movement found. Site photographs should be included as attachments to the site assessment from.

Ἠ   No evidence of ground movement observed (within limits of remediated slope)

Ground Movement Type (if evidence of ground movement observed)

Landslide Subsidence / Sinkhole Ἠ Other (erosion, etc.), describe:

Remediated slope appears stable and well armored with cobble and boulder-sized stone rip-rap; large stone blocks are
placed at the base of the slope; historical rotational slide observed on slope immediately north of remediated slope with
smooth, rounded, well-vegetated scarp head; this flanking slope is outside the scope of our inspection.

Consequence of Failure:

Down-slope failure will deposit soil and cobbles/boulders on beach face; future slides and slumping can impact bike path at
top of the slope; flanking failures will deposit sand, trees and vegetation on beach face.  Flanking slope failure may also
impact the bike path at the top of the slope.

Recommended Future Inspection Frequency:

5 years based on observations of stability for the remediated slope; we also recommend periodic measuring (at least annu-
ally) of the distance between the existing sheet-pile joints to monitor potential movement across joints (see appended pho-
tographs by Hoyle, Tanner and Associates, Inc.)

11/11/2019
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Burlington, VT Slope Stability Inspection

Geohazard Type
(Which best fits the observed conditions? If complex slide, it may be appropriate to select more than one type)

Landslide Types

Fall
Mass detaches from a steep
slope or cliff.  Free-fall, bounc-
ing, or rolling

Topple
Forward rotation or tilting of
a column of rock or soil

Flow
Fluid-like movement of a
mass; slowly or swiftly. Flows
of mud and debris may resem-
ble moving wet concrete

Avalanche
Extremely rapid flow- or
sheet-like movement of a
large, crumbling mass down
a steep mountainside or
over a cliff.

Rotational
Bowl-shaped failure.  Move-
ment at top (scarp) is down-
ward and may tilt into the
slope. Bottom is marked by
bulging mass (toe bulge).

Translational
Movement occurring along a
relatively planar surface;
commonly parallel to the
slope

Spread
Lateral movement causing the
ground to pull apart; or in for-
mation of parallel fractures.
May occur on gentle slopes.

Ἠ Creep
Similar to spread, but com-
monly imperceptibly slow
movement; results hum-
mocky (undulating) ground
surface

Subsidence / Sinkhole
Ground Subsidence

Downward ground movement
(sag) or settlement of an area

Sinkhole
Localized downward ground
movement forming a closed
depression with or w/out
open drain hole or throat.

Site Setting and Surrounding Area
ἨOpen-Slope Side-Slope Gully/Ravine Waterway Residential Agricultural Mine/Quarry Wooded

Natural Cut ἨFill Embankment ἨRecently graded (Cut/Fill)

Notes: Remediated slope is well armored with stable cobble and boulder-sized stone rip-rap; large stone blocks have
been placed at base of remediated slope; flank slopes are well vegetated; north flank shows some historical rotational
sliding; south flanking slope shows wave-cut scarps at base of slope (see photographs); flanking slopes adjacent to
the remediated slope are outside the scope of the inspection.

Material Type and Consistency
Bedrock ἨGravel, cobbles, and boulders ἨSand Silt and Clay Colluvial (mixed coarse- and fine-grain mate-

rial) Shallow soil over rock Liquid Solid-Wet Solid-Dry Rubble Organics; describe: ___________

Notes: Remediated slope has been armored with stable cobble and boulder-size rip-rap; flank slopes are comprised
of alluvial sand and are vegetated with pine, birch and oak trees

Condition of Trees, Fences, Posts, etc.
Standing upright Leaning uphill ἨLeaning downhill Leaning all directions Fallen None

Notes: Remediated slope does not contain vegetation (armored with stable stone rip-rap); trees on flanking slopes
have slight to moderate lean down-slope, indicative of ongoing creep.
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Surface-Water Features
Stream Pond/LakeἨSprings/Seepage Marshes Closed depressions Culverts Ditches Water-breaker
Free-water on slope Saturated soils None

Notes: seepage observed at base of stone-covered remediated slope (see photographs); slope is on the shore of
Lake Champlain; flanking natural slopes show wave cut scarps at base; strip of beach is most likely a wave-cut plat-
form with materials derived from erosion of natural slopes

Relative Activity
Sharp un-vegetated features Partially vegetated features Smooth vegetated features Un-drained depressions
Drained depressions Ponds/Sags/Marshes Undulating (hummocky) topography Un-vegetated cracks Vege-

tated cracks

Notes: No transverse cracks, slumps or signs of movement in remediated slope, or on the bike path and thin grass
strip at the top of the remediated and natural flanking slopes; wave cut scarps observed at base of flanking slopes;
north flanking slope shows small historical rotational slide with well defined, smooth, rounded and well-vegetated
scarp head; flanking slopes are outside the scope of the inspection.

Landslide Dimensions
Scarp Height N/A Scarp width N/A

Width of source area N/A Depth of Source area N/A

Width of deposit N/A Depth of deposit N/A

Length (distance) from top
to bottom

N/A
Height (elevation) from top

to bottom
N/A

Overall Width N/A Other Notes:

Subsidence / Sinkhole Dimensions
Length: N/A Width: N/A Depth: N/A

Hole / Throat (Y/N): N/A Diameter: N/A Depth: N/A

Description: N/A
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SITE PHOTOGRAPHS



Photos
TERRACON

Slope Location: Bike Path Near Starr Farm Date: 11/11/2019

City: Burlington State: Vermont
Description : Photograph 1 – Northern Portion of Remediated Slope

Photograph 1: View to north of northern section of remediated slope showing boulder and cobble rip-rap armor and
large basal blocks; natural vegetated slope located to north of remediated area, and bike path at top of
slope



Photos
TERRACON

Slope Location: Bike Path Near Starr Farm Date: 11/11/2019

City: Burlington State: Vermont
Description : Photograph 2 – Central Portion of Remediated Slope

Photograph 2: View to east of central portion of remediated slope showing cobble and boulder rip-rap armor and
large basal blocks; bike path is located beyond fence; slope appears stable



Photos
TERRACON

Slope Location: Bike Path Near Starr Farm Date: 11/11/2019
City: Burlington State: Vermont
Description : Photograph 3 – Southern Portion of Remediated Slope

Photograph 3: View to south of southern portion of remediated slope; natural vegetated slope at southern flank
located in background



Photos
TERRACON

Slope Location: Bike Path Near Starr Farm Date: 11/11/2019

City: Burlington State: Vermont
Description : Photograph 4 – Vegetated Natural Slope on South Flank of Remediated Slope

Photograph 4: View to south of vegetated natural slope on south flank of remediated slope



Photos
TERRACON

Slope Location: Bike Path Near Starr Farm Date: 11/11/2019

City: Burlington State: Vermont
Description : Photograph 5 – Base of Natural Slope on Southern Flank of Remediated Slope

Photograph 5: View to north; base of natural slope on southern flank of remediated slope; remediated slope is shown
in the background; note lean of birch trees down-slope indicative of slope creep
































































































































































































































































































































































































































	Executive Summary
	Northshore Natural Area Slope 2

